248 words 17 Several infectious disease outbreaks with high mortality in humans have been 18 attributed to viruses that are thought to have evolved from bat viruses. In this study 19 from Luxembourg, the genetic diversity and epidemiology of paramyxoviruses and 20 coronaviruses shed by the bat species Rhinolophus ferrumequinum and Myotis 21 emarginatus was evaluated. Faeces collection (n= 624) was performed longitudinally 22 in a mixed-species colony in 2015 and 2016. In addition, faeces (n= 254) were 23 collected cross-sectionally from six Myotis emarginatus colonies in 2016. Using 24 degenerate primers in a nested format, an overall prevalence of 1.1% (10/878) and 25 4.9% (43/878) was determined for paramyxoviruses and coronaviruses. Sequences 26 of the partial RNA-dependent RNA polymerase and spike glycoprotein genes of 27 coronaviruses, as well as of the partial L-gene of paramyxoviruses were obtained. 28 Novel paramyxovirus and Alphacoronavirus strains were identified in different Myotis 29 emarginatus colonies, and SARS-related Betacoronavirus strains were shed by 30 Rhinolophus ferrumequinum. Logistic regression revealed that shedding of 31 Alphacoronavirus was highest in July (OR: 2.8, p<0.01), probably due to 32 periparturient stress. Phylogenetic analyses point at close virus-host coevolution and 33 the high genetic similarity of the study strains suggest that the Myotis emarginatus 34 colonies in Luxembourg are socially connected. Most interestingly, we show that 35
. 150 Sequencing. PCR positive samples were identified by agarose gel-electrophoresis. 151 Where multiple bands were present, amplicons of the appropriate size were excised 152 from the gel and purified with the QIAquick gel extraction kit (Qiagen). PCR products 153 giving a single band in the gel-electrophoresis were directly purified using the 154 JetQuick™ extraction kit (Genomed, Löhne, Germany Figure 1A , Table 1 ). No PV and CoV coinfections 211 were detected.
212
Bat PV were only detected in Ettelbruck and Bech-Kleinmacher ( Figure 1A) , and 213 shedding rates never exceeded 0.8-3.6% throughout the observation period. 1A, Table 1 ). All strains from Luxembourg were highly similar to each other and to 247 BetaCoV 1 identified in various mammalian species (>99% nucleotide identity 248 between partial RdRp gene sequences) (Figures 3 and 4) .
249
Sequencing of the partial spike gene was attempted for all novel bat CoV strains, but 250 was successful only for the BetaCoV 1 strains. As for the RdRp gene, all spike gene 251 sequences were highly similar to each other and shared >98% nucleotide identity 252 with the BetaCoV 1 strains from other mammalian species ( Figure 4B ). Figure 1B ).
253

DISCUSSION
278
The lack of similar reference sequences complicated the genetic and phylogenetic 279 characterization of the detected virus strains. Nevertheless, we identified novel PV 280 and AlphaCoV strains that are related to bat viruses from distant regions of the world 281 (Figures 2 and 3) . Also, according to the PV species discrimination criterion 282 published before (i.e. amino acid distance above 7-7.5% in the L-gene) (4), the study 283 sequences may represent putative novel PV strains, but this finding needs 284 confirmation by whole genome sequencing. Based on the topologies of the 285 phylogenetic trees and BLASTn analyses, the new CoV obtained in this study were 286 found to be sufficiently divergent to represent a novel RGU based on amino acid 287 sequence analysis of the partial RdRp gene (5, 23). We found no evidence of inter-288 species transmission, although a mixed-species colony was followed during 2 years 289 ( Figure 1 ). Together these findings confirm previous studies suggesting an 290 association between AlphaCoV and host taxa rather than between geography and 291 viral evolution, and thus a close virus-host evolution (23, (63) (64) (65) .
292
On the other hand, the detection of highly similar virus strains in different colonies 293 ( Figure 1A , Table 1) Figure 1A) , bats from different colonies may assemble during autumn swarming of 300 the males (30, 68 Figure 3) .
311
Although it is unlikely that these CoV represent a direct threat for humans, the 312 potential risk of adaptation to the human host should not be ignored (75-77).
313
BetaCoV 1 species is another exception to the typical host-specificity of CoV. The 126 (13.4) 15 (11.9) 15 (11.9) 0 (0) 0 (0) 1 (0.8) 04.09.2015 100 (10.6) 7 (7) 6 (6) 0 (0) 1 (1) 2 (2) 17.05.2016 99 (10.5) 3 (3) 1 (1) 2 (2) 0 (0) 1 (1) 11.07.2016 111 (11.8) 5 (4.5) 5 (4.5) 0 (0) 0 (0) 4 (3.6) 09.09.2016 88 (9.3) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) Total 1437 878 (61.1) 43 (4.9) 36 (4.1) 2 (0.2) 5 (0.6) 10 (1.1) Table 2 Primers used for detection and sequencing of Coronaviruses and Paramyxoviruses
Figure 1 Municipalities with known Myotis emarginatus colonies in
